With the rapid development of information technology, the relationship between people has expanded upon the real world to the virtual Internet world. A new social form of virtual community has been formed. Through virtual community, customers can communicate with enterprises to realize convenient information. Enterprises can also obtain more accurate customer needs from virtual communities, grasp the trend of market development, and improve their service innovation ability [1] . However, in reality, the degree of customer participation in service innovation in virtual communities is not ideal enough. Therefore, it is necessary to study the strategy of customer participation in service innovation under the virtual community environment. On the basis of review of literature review, this paper expounds the connotation of customer participation in service innovation, then analyzes the characteristics of interpersonal interaction in virtual communities and the main factors that affected the process of customer participation in the process of innovation in virtual communities, and puts forward the strategy of customer participation in service innovation in virtual communities.
Introduction
With the rapid development of the Internet, online shopping has released enormous potential, which has undoubtedly become the fertile land for the development of virtual communities. At the same time, consumers are becoming more and more autonomous. They are gradually shifting from passive acceptance of products or services to their own needs, and even in the innovation activities of the enterprises [2] . The research of Franke and Shah [3] found that S. Zeng 23% of the customers' creativity has the potential of commercial application and can create greater value for enterprises.
And the difference between physical products is becoming smaller and smaller. It is difficult to separate the product of the peers only by product differentiation. In order to maintain competitiveness, enterprises need to continuously carry out service innovation and establish their own competitive advantages in service. In the virtual community, customer needs are diversified and the behavior is free. In order to understand the nature of the service more accurately, it has become crucial to develop a set of strategies to guide companies in customer participation in service innovation in virtual community [4] .
By researching the strategies of customer participation in service innovation in virtual communities, it is possible to enhance the cognition of the customer's participation behavior, and clarify the main features of customer participation and the importance of customers for enterprise knowledge acquisition, so that enterprises can realize the importance of customers in service innovation. Enterprises can formulate corresponding incentive mechanisms to attract more capable customers to participate in service innovations to enhance their customer loyalty and brand effect; and to promote changes in corporate innovation models and thinking.
Next, this article will be divided into four parts. First of all, combing and summarizing the connotation of customer participation in service innovation, the characteristics of interpersonal interaction in the virtual community and the main factors affecting the customer participation in the innovation process in the virtual community. Then, based on the above discussion, this paper creatively proposes a strategy for customer participation in service innovation in virtual communities. Finally, the limitations of this paper and the prospects for the future are discussed. It is hoped that this will provide beneficial thinking for customer participation in service innovation.
The Connotation of Customer Participation in Service Innovation
Magnusson [5] summed up the concept of "customer participation in service innovation" as: cooperation between service companies and customers in service innovation process, through the development of innovative services to meet the customer's potential needs. Carbonell [6] pays more attention to the communication and cooperation in all stages of the service innovation process, and expands and emphasizes the stages in which customers participate in the development of new services. Customer-involved service innovation is defined as: At each stage of new service development, people that produce services interact with one or more existing (or potential) customer representatives.
Lu Junyi and Wang Yonggui [7] believe that "customer participation in service innovation" refers to the exchange and cooperation between service enterprises and customers in the development of services at all stages of the develop-S. Zeng ment of new services.
Therefore, by reviewing previous research results, we can define "customer participation service innovation" as: In order to meet the needs of their own, customers participate in the process of enterprise service innovation activities. In each stage of the service process, the customer's time, intelligence and power input have an impact on the service transformation and the new service [8] .
The Characteristics of Human Interaction in Virtual Community
Before studying the virtual community customers' participation in service innovation, we must first understand the characteristics of human interaction in the virtual community. Although the virtual community and the real community are groups composed of people, the virtual community surpasses the real community and has the characteristics of non-realistic contact, Interactivity and openness, and self-organization.
Non-Realistic Contact
The virtual community is based on the Internet. People have changed face-to-face, telephone communication and other monotonous traditional service contact methods, and began to make use of the Internet to complete service contact. Members cannot experience actual contact in the virtual space, and they can only rely on the information network to maintain interaction with other community members. This makes interpersonal communication have certain obstacles and affects the efficiency of interaction. At the same time, the accuracy of capturing real customers' needs in the virtual community will also decrease [9] . Therefore, the choice of participating customers and the improvement on management of customer knowledge has become extremely important.
Interactivity and Openness
In the virtual community, individuals and community members will form a one-to-many interaction, and thus form an extensive interactive network. These relationship interactions are reflected on two main aspects: The relationship between members and members of the community and the relationship between the virtual community operator and the members of the community [10] . The community atmosphere, the degree of trust in members, and the strength of the membership relationship all affect the frequency and cycle of interaction. At the same time, high-efficiency information dissemination technology speeds up the interaction between people, which triggers the interaction of a wider range and more types of members. This reflects the openness of this interactive relationship.
Self-Organization
In virtual communities, the role of members is transformed from passive posi-S. Zeng tion in active position. Community members are not merely passive recipients of information, but also act as content contributors. In self-organizing virtual communities, there may be two evolutionary trends: First, the community has shown positive changes and has developed more powerful forces. The second is that the community is showing negative changes: it cannot attract to members and then gradually deserted. By controlling the evolution of poor self-organization, enterprises can effectively promote the openness of the community and give full play to the creativity of the members.
The Main Factors Affecting Customers' Participation in the Innovation Processes in Virtual Communities
Only by understanding the main factors influencing the customers' participation in the innovation process in the virtual community, can we put forward strategies to improve customer participation in innovation in line with local conditions. Therefore, each of the influencing factors will be presented one by one.
Customer Traits
Customer involvement refers to the customer's level of investment in emotional and intellectual innovation activities. Most of the existing research thinks that the degree of customer involvement will have a positive impact on service innovation. Zhang Hongqi and Lu Ruoyu [7] believe that customers should be encouraged to participate in the service innovation process, and customers should be able to act as sponsors, practitioners and proliferators of innovation activities.
However, customer involvement may also create uncertainty of innovation activities. This uncertainty is reflected on the difference in demand and the inaccuracy of market information. There may also be situations in which the ability of customers is different and they cannot participate in innovation activities.
Interactive Traits
The sense of community identity has played an important role in enabling virtual communities to develop members of loyal users [11] . The atmosphere of the community will affect the customer's sense of community identity. This will affect the close relationship between customer and business innovation interactions. The influence of community identity on innovation activities is divided into two situations: On the one hand, it affects the enthusiasm for customer participation. A good community atmosphere will allow customers to have enough love for the virtual community and trigger a strong desire for service improvement. On the other hand, it will also encourage customers to share knowledge with the company and thus influence the process of innovation.
The Function of the Company
Customers need to gain knowledge from the company and allow customers to innovate from the perspective of the company. Therefore training is of impor-S. Zeng tance. The enterprise's training, guidance and management of customers can have a positive impact on the service innovation of the company. On the one hand, the concept of the company can be deeply rooted in people's minds, reducing the customer's resistance to the product. On the other hand, customers and businesses can be fully communicated. This will increase innovation efficiency.
Strategies of Customer Participation in Service Innovation in Virtual Community
According to the nature of interpersonal interaction in virtual communities and the main factors affecting customers' participation in the innovation process in virtual communities, this paper divides the strategy of customer participation in service innovation in virtual communities into four modules, namely customer selection, customer training, customer participation, customer evaluation and incentives.
Customer Selection
Von Hippel (1986) divides users into leading users and general users, and em- 
Customer Training
Since the customer is not an employee of the company, it is impossible to fully grasp the skills required by the company to perform service innovation. Before participating in service innovation, several aspects of customer training are required. First of all, through organizing social participation, the customer can better recognize the company's values and business philosophy; secondly, let the customer understand the process and steps of joint service innovation; and finally, in the process of service innovation, provide training on communication and cooperation capabilities.
Customer Participation

Create Participation Channels
With the development and popularization of the Internet, the channels for users to participate in service innovation have become increasingly widespread. You can participate in the process of service innovation through user communities, forums, BBS, and Wechat. Especially during the development phase of service innovation, this all-weather, wide-coverage, and low-cost medium can motivate more consumers to participate.
Make Customers Agree with the Role of Common Innovation
In the process of customer participation in service innovation, the role of the customer has changed. Therefore, the company should help consumers to define their own role positioning and requirements. For example, the website home page clearly describes the responsibilities and steps involved in the process of customer service innovation, so that consumers will be clear that they are no longer passive recipients of innovation, but are active implementers and participants.
Promote Knowledge Transfer between Customers and Businesses
In the process of customer participation in enterprise service innovation, the 
Customer Incentives
The virtual community needs to establish various incentives to attract more customers to participate in service innovation activities. Because of the special nature of the virtual community, its incentive mechanism will also be different. In conjunction with other virtual communities for spiritual inspiration, we can develop economic incentives that can bring benefits of customers, promote more customers to participate in service innovation, and can also serve as a marketing campaign to a certain extent. In terms of materials, the points and ranks in the virtual brand community can be redeemed for the corresponding products and get the discount for the purchased products. In terms of spirit, it can award medals, appoint outstanding customers as community administrators, and so on. The two-tiered incentive mechanism for economic and spiritual interests will encourage more customers to participate in service innovation.
Conclusion
In summary, the enterprise service innovation in the virtual community requires a relatively high level of customer participation, but most companies currently do not have an effective customer engagement service innovation strategy in the context of the Internet. For enterprises, it can be targeted to improve the interactive mode of customer participation in service innovation, which will help com-S. Zeng panies improve service innovation efficiency and improve business performance.
For consumers, they can make them more clearly aware of the benefits and value brought to them by participating in service innovation, and thus feel higher value and satisfaction. At the same time, this article also has some limitations. In the virtual community, different customer types have different effects on service innovation. Because of the wide range of participants in the virtual community, there are differences in participation motivation, personal ability, willingness, and so on. Future research can propose customer engagement service innovation strategies for different customer types.
